It is sharpl}7 localized <?n the west bank of the Ritter Root River, no cases having been known to occur in persons on the enst side of the river who had not a short time previously visited the west si do. The infected ^locality extends from L^o Loo to Como, a dis-tance of about 50 miles. Certain nlaeps in ti,Q n seem to be more heavily infected than others m?y cases have also occurred in the canyon of ?% Eo'of69 80U'h ?' B?"it0 ?d ? ??-^ o?t?e G:?,3 & ?;st st,A Bitter Root, of the prevalence of the di*** ? locality. A report of two cases described by him" wH) be seen in the Appendix. The disease has also been ? Oregon.?The mild form of the disease has been rP ported in Eastern Oregon.
2. Climate.?The disease does not prevail south of 40? or north of 47'. It prevails at an average elevation of about 3,000 to 4,000 feet above sea-level. va??? 3. Season.?The disease prevails exclusively in the spring and early summer. In the Bitter Root cases the earliest was March 17th and the latest July 20th' 4. Occupation.?All occupa tions that cause the person to be exposed to the bite of t icks, such as stockmen, and especially sheep herders, miners, prospectors lumbermen, ranchmen, and those whose duties tak' them into the brush, are subject to the disease. ' ? 5. Age.?Persons from 15 to 50 years of age more often contract the disease, as during that period they a more actively engaged in outdoor work. The youngest case was 18 months and the eldest 74 years old 6. Sex.?In 121 cases, 76 were males and 45 females the difference being probably due to the greater liability to exposure of men on account of occupation. [May, 1904. cattle fever. The parasites found in the red-blood corpuscles of persons suffering from spotted fever apparently lies between these two. Unlike most malarial parasites, it is not pigmented, but, like them, it shows amoeboid movements, thus differing from the Pyro&oma bigeminum, which is non-pigmented and without motion.
Again, one form of the parasite found in spotted fever is arranged in pairs in the red-blood cells, closely resembling the double form of Ptjrosoma bigeminum. In my studies upon the cause of spotted (tick) fever I had the opportunity of examining the blood, both fresh and stained, in a number of cases.
Two
Cdses were in hospital in Missoula, and daily examinations were made.
In the fresh blood a few cells were found to contain parasites. Three forms were seen.
The most common was a single ovoid body, refractile, situated within the cell, usually near its edge. When the slide is warned this body possesses the power of projecting quite rapidly pseudopodia and a slight change of position. This form, which is apparently an early or young form, is about 15 to 2 micra in length, and 0 5 to 1 micron in width at its widest part. It closely resembles the earliest intra-corpuscular parasites of lestivo-autumnal malaria.
Another form, not so common, was larger, being about 2 to 2-5 by 1 to 1*5 micra, larger at one end and showing in the larger end a dark granular spot ; this was also amoeboid.
The third form noted was arranged in pairs, distinctly pyriform, with the smaller end approachin g, and in two cases a fine thread uniting the small ends was seen.
Motion was not observed in this form, but the spot mentioned in the second form was seen.
Great difficulty was experienced in staining the organism. A number of stains were used, but the most satisfactory results were obtained by the use of Wright's stain, followed by Loefflar's blue. Carbolized Unna's polychrome methylene blue also gave fair results, heat fixation at 120? G for twenty minutes being used. I was unable to find the paired forms in stained preparations, though Drs. Wilson and Chowning informed me that they had no difficulty in doing so. By a reference to PI. I, figs. 1 and 2, it will be seen that the parasite takes the stain more deeply at one end and is only faintly outlined in its periphery, Sometimes it has only a central stained spot surrounded by a cleatunstained space.
The parasites are never found in very large numbers, it being usually necessary to search several fields of the slide to find one. Sometimes they occur in groups, two or three infected cells being found in one field. In both fresh and stained preparations extra-corpuscular bodies closely resembling the small single intra-corpuscular form were seen, I was unable to definitely decide the charcter of these bodies, but am strongly inclined to think that they are the young form of the parasite which has not yet invaded the red cells.
I had the opportunity to examine the fresh and stained blood from cases in the Bitter Root Valley of smallpox, typhoid fever, measles, scarlet fever, rheumatic fever, pneumonia, pernicious ameruia, some surgical cases, and from healthy persons, but did not note in any of them any bodies, either intra or extra-corpuscular, resembling in any way the bodies above described as being found in the fresh and stained blood of persons suffering from spotted (tick) fever.
In the cases of spotted (tick) fever which I had the opportunity of examining I had no great difficulty in finding both in fresh and stained preparations the bodies above described
Their constancy in the blood of persons suffering with spotted fever, their persistence for some time in the blood of these persons after recovery, their absence from the blood of persons suffering from other diseases and of healthy persons makes it very prob able that they are the cause" of the disease, and that one more has been added to the rapidly growing list of diseases of man due to animal parasites.
Cultures were made by Wilaou and Chowningand by myself from the blood of patients during life and from the organs and tissues at autopsy, and the only bacterial growth obtained was Staphylococcus epiclermidis albus, Staph// tococcus pyogenes aureus and albus Bacillus coli, and in one case an anaerobic spore-bearing organism was obtained from the spleen. Mosquitos do not appear in the valley until after the first cases of fever develop, and remain some time after the last cases appear. Bed-bugs and other house insects, I think, were well excluded, by the fact that there has never been known an instance in which two cases occurred the same year in the same house.
On a closer study of the cases of spotted (tick) fever, it was always found that there was a history of tick bites about one week before the onset. In four cases there was a history of a single bite two, three, five, and seven days, respectively, before the initial symptoms.
The usual time between the bite and the onset of the fever is about seven days. If tor.
There is considerable variation among them, but so far as I have been able to make out, this variation does not extend beyond the limits usually found in one and the same species in this group. Most of the material is not in the best condition for determination, but so far as I am able to discover, I can recognize as yet 110 specific difference between these specimens and Dermacentor reticulatus.
I would therefore make the provisional diagnosis of Dermacentor reticulatus. The ticks in box No. 1 have laid numerous eggs, and I have developed the six-legged stage from them. I have now made arrangements to place these young ticks on cattle and develop all of the various stages. With fresh material of this kind I shall be able to determine whether the variations noticed extend beyond the limits of specific value, and also whether there is any reason for me to change my opinion that these represent the species known to zoologists as Dermacentor reticulatus."
SYMPTOMS.
Incubation.?This is from three to ten days, usually about seven. For a few days the patient may have chilly sensations, malaise, and nausea ; finally there is a distinct chill, and the person takes to bed. There is some pain in the back and head ; soreness of I lie muscles and bones, causing a sensation as if the limbs were in a vise ; bowels constipated ; tongue with heavy white coat, red edge and tip ; conjunctivae congested, becoming yellowish ; urine usually small in amount, with albumin and a few casts ; slight bronchitis after a few days ; nose bleed, sometimes quite severe, is always present.
Fever.?Before the distinct chill there is little or no fever in the morning, with a slight rise in the afternoon. After the chill there is an abrupt rise, and from then on the fever gradually rises in the evening, with a slight morning remission. The maximum is usually reached on the eight to the twelfth day ; then, in a favourable case, gradually falls, becoming normal about the fourteenth to the eighteenth day, usually going to subnormal for a few da) s In fatal cases the fever remains high, from 104? to 105? or 106?, an I the morning remissions are very slight or not present. The pulse appears out of all proportion to the temperature, usually running from 110 to 140, a pulse of 120 being not unusual with a temperature of 102?. It is rather thready, though sometimes full and strong, occasionally dicrotic in the first week. Red-blood counts show a progressive decrease in red cells, but as soon as the temperature becomes normal an increase begins.
The white blood corpuscles are increased in number, varying from 8,000 to 12,000. A differential count in 
100-0
This shows as its most interesting feature an increase in the large mononuclears.
There was steady, but never very rapid, decrease in the percentage of haemoglobin, one case going as low as 50 per cen t.
The blood failed at all times to agglutinate bacillus typhosus.
Fresh and stained blood showed the three forms of parasites described under etiology.* The Eruption.?The eruption appears usually on the third day, first on the wrists and ankles, then on arms, legs, forehead, back, chest, and last and least, on the abdomen. It is never very abundant on the abdomen, but the other portions of the body in some cases are literally covered by the eruption.
At first the spots are of a bright-red colour, macular at all times, from a pin point to a split pen in size. At first, they disappear readily on pressure and return quickly, but if the case is a severe one, they soon become darker and in some cases are almost purple. From about the sixth to the tenth day of the disease, they fail to disappear on pressure, and are distinctly petechial in character.
In favourable cues, about the fourteenth day they begin to lose their petechial character and disappear slowly on pressure.^ In some cases the eruption consists of small brownish spots, giving a turkey-egg appearance.
As the fever declines the eruption begins to fade ? but S#;Bt"r" ?ft eVferr"r a f-Get Perspiration will cause It to sl ow distinctly. I am informed that, following a warm bath in a case ten months recovered, the spots showed distinctly. I have seen them in a case twentyfour days after discharge. " When convalescence is well advanced desquamation begins and extends over the entire bod\ V very severe cases there may be gangrene of the finger" or toes, and still more frequently Gf the skin of the scrotum and penis. Ihe skin is always jaundiced to a greater or Jess degree. This is usually first noticed in the conjunctivae, the vessels of which are congested from the outset. b Digestive System.-The tongue at first has a heavy whitish coat with red edge and tip; later the coat becomes dark brown and the teeth are covered with sordes. At first there may be a little nausea, but the appetite is often good throughout the first week I? fatal cases nausea becomes more presistent during the second week and lasts until the end. Constipation is present throughout the course of the attack. Tympanite ? is never excessive ; gurgling in right iliac fossa occasion" ally. The liver is usually moderately enlarged. Th spleen is enlarged early, and may extend 1 or 2 inch*! below the costal margin. Respiratory System.?The respiratory rate is always increased, usually varying from 26 to 40 per minute, in some cases reaching 50 to%60 ; regular but often shallow. In the second week there is always slight bronchitis. Lobar pneumonia is a frequent coim plication in fatal cases. Epistaxis is usually seen from (he end of the first week.
Nervous System.?Pain in head and back is us? ally severe during the first week. Soreness of the" muscles and bones causes the patient to change positi often in the endeavour to find a comfortable posture The muscular soreness is often very severe, even in mild cases, and lasts until recovery. The mind is usually clear, even in severe cases, until within a few hours of the end. Pupils react normally to light and distance ? no opisthotonus or other irritative symptoms ' The following tummnry of the post-mortem appearances of the disease are baser! on the finding i? cases from the Bitter Boot Valley.
K"ngS Seven Uigor mortis.-Usually intense and appears early. Skin.?Jaundiced, sometimes deeply 0,ie or wounds apparently caused by tick bites usually present The skin has a marbled appearance On" tl dependent parts of the body spot*, petechial in character" from bright red to dark purple in colour and frm.
] to 3 cm. in diameter; most abundant n? ! ankles, arms, and back. The capillaries arn n WlIs^s'
. . Dr. Maxey says of the Idaho cases : The prognosis in spotted fever is, as a rule, very favourable if the patient is transferred to the lower valleys where he can have home comforts and proper care. The disease seems to be more malignant in some localities than it is in others, and in one year than in another.
Diagnosis.?Cases occurring in the infected localities aud presenting a history of tick bites, chill, pain in head and back, muscular soreness, constipation, macular eruption, first 011 the wrists and ankles, appearing on the third day of illness, becoming petechial in character, do not present much difficulty in diagnosing spotted (tick) fever. A blood examination should be made in all suspicious cases. There are five diseases which might cause some difficulty in differentiating them from spotted fever.
Dengue.?This is a disease of tropical and subtropical countries, whereas spotted fever occurs at an elevation of from 3,000 to 4,000 feet above sea-level.
The swollen joints, pleomorphic eruption over the joints, never petechial, apyretic period, and short course of the disease would differentiate it from spotted fever.
Cerebro-Spinal Meningitis ?The stiffness of suggested the use of quinine in large doses, preferably hypodermatically. In five cases in which it was used systematically and in large doses the results were most happy, all recovering. Five eases which did not have the treatment died. Of course, ten cases is too small a number on which to base very positive conclusions, but I hope that the use of quinine will be followed in the future treatment of the disease.
Quinine bimuriate, 1 gram, should be given hypodermatically every six hours. If there is great objection to the use of the needle, the sulphate, 1 gram, every four hours may be given by mouth ; but the irritable condition of the stomach at times may prevent. The use of quinine should be begun as soon as the diagnosis is made and persisted with in decreasing doses as convalescence begins. Some of the valley physicians seemed to fear that quinine depressed the heart and caused nervous symptoms ; but I am of the opinion that the great good the drug does more than counterbalances these effects. I strongly advise the early and continuous use of large doses of quinine. Some physicians speak well of calcium sulphide, and others of creosote.
The heart should be supported with strychnine, whisky, or other appropriate cardiac stimulants.
For the severe pain in the head and back during the first week Dover's powders or morphine sulphate may be used. The patient should be encouraged to drink large quantities of water to flush out the kidneys. For the fever, warm sponge baths, or packs are useful and refreshing to the patient. After a bath the spots lose their dark colour and become much brighter. The room should be kept dark and as free from noise as possible.
Milk, butter-milk, broths, soft eggs, and soft toast may all be allowed. The whisky may be administered in an eggnog.
As soon as a person is bitten by a tick the insect should be removed and the place cauterized with 95 per cent carbolic acid. There is sometimes difficulty in removing the tick ; but by applying ammonia, turpentine, kerosene, or carbolized vaseline it can usually be detached without trouble. The disease, considered from a public-health standpoint, is of much greater importance than was thought until recently. On account of its high mortality in the Bitter Root district attention has been focussed there, but on investigation the disease was found to be spread over a large area. The mortality, for some unknown reason, is greatly higher in Montana than in the other States. The disease is not much dreaded in Idaho or in Nevada, but the terror it excites in the Bitter Root Valley is great. If, as seems very probable and almost proved, the tick is the means by which the disease is spread, the question of the prevention of the disease resolves itself into the destruction of the ticks. This is an almost impossible task over such a large area, especially of such varied topography, When conditions will permit, burning the undergrowth and stubble will be an effective method for the destruction of ticks.
This may be done either in the early fall or preferably in the early spring, when the ticks are just beginning to move about.
